ABSTRACT ABSTRACT ABSTRACT ABSTRACT. Blood samples (serum) were collected to determine some biochemical parameters: total glycerides (TG), total cholesterol (TC), high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-cholesterol (LDL-C) and very low density lipoprotein-cholesterol (VLDL-C) in 53 female subjects in Warri, Delta State, Nigeria using the Reflotron® (an auto analyser), supported with the use of questionnaire to get information on age and sex. Age range of the subjects was 18-80 years. The TG levels in all the subjects were < 200 mg/dL; only one subject (1.89%) had TC < 200 mg/dL; nine subjects (17.0%) had HDL-C ≤ 35 mg/dL; for LDL-C only one subject (1.89%) had a desirable level of < 130 mg/dL; for VLDL-C 29 subjects (54.7%) had values 17.2 mg/dL and above. For therapeutic decision-making, TC/HDL-C and LDL-C/HDL-C, were calculated. In TC/HDL-C, three subjects (5.66%) had values < 4.4 and in LDL-C/HDL-C, 41 subjects (77.4%) had values < 4.5. Hence, TC, HDL-C, LDL-C, TC/HDL-C and slightly LDL-C/HDL-C and VLDL-C in the subjects could lead to increase coronary heart diseases. Results were matched for the age and sex of subjects.
INTRODUCTION
Blood is the fluid filling the heart and blood vessels. It consists of a colourless fluid, plasma, in which are suspended the red blood corpuscles, the white corpuscles and the platelets [1] . It has been found that non-communicable diseases such as depression and heart diseases are fast replacing infectious diseases and malnutrition as the leading causes of disability and premature death [2] .
Cholesterol is a crystalline substance of a fatty nature found in the brain, nerves, blood and bile. It may crystallize in the gallbladder and along arterial wall [1] . High cholesterol level in diets is linked to increased risk of heart disease (> 200 mg/dL) and other fat related diseases such as obesity, certain types of cancer, e.g. cancer of the colon, gallbladder and breast [3] . Total cholesterol in the body had been categorized as follows: < 200 mg/dL (desirable), 200-239 mg/dL (borderline high) and ≥ 240 mg/dL (high) or 5.17 mmol/L, 5.17-6.18 mmol/L and 6.21 mmol/L, respectively [4] . High density lipoprotein-cholesterol (HDL-C) is a plasma protein cholesterol complex that is relatively high in protein and low in cholesterol. Its major function is in transportation of cholesterol and other lipids from tissues to liver [1] . HDL-C is often referred to as "good cholesterol" because it removes cholesterol from the peripheral tissues and returns it to liver for possible degradation [5] . HDL includes 20% as cholesterol. HDL-C in the body had been categorized as follows: ≤ 35 mg/dL (indicates risk) although this is being debated to be too low for women, it is 0.91 mmol/L; LDL-to-HDL ratio: men: > 5.0 (indicates risk), women: > 4.5 (indicates risk) [4] . Low density lipoprotein-cholesterol (LDL-C) contains high proportion of cholesterol (46% of molecule is cholesterol). It transports cholesterol from the liver to other body cells, hence often referred to as "bad cholesterol" since it can be taken up by muscle cells in arteries and have been implicated in the development of arteriosclerosis (hardening of the arteries that leads to coronary heart diseases, stroke and other diseases) [6] . Triglycerides are esters of glycerol with three fatty acids and 95% of the lipids found in foods are triglycerides. Total triglycerides (fasting) in the body had been categorized as follows: < 200 mg/dL (desirable), 200-400 mg/dL (borderline high) 400-1000 mg/dL (high) and > 1000 mg/dL (very high) or 5.17 mmol/L, 5.17-10.34 mmol/L, 10.34-25.86 mmol/L and > 25.86 mmol/L, respectively [4] . High triglycerides alone normally do not indicate direct risk, but may reflect lipoprotein abnormalities associated with coronary heart disease (CHD). The risk of CHD increases as triglyceride levels increase in people with other risk factors. High triglycerides also occur in conditions such as kidney disease and diabetes, which suggest a high CHD risk [7] . Endogenously liver cells form and release very low density lipoprotein (VLDL) into the circulation (i.e. reassembly of lipids from the diet which have been transported to the liver). Exogenously, VLDL is also formed from lipids in the diet and released by the intestinal mucosal cells following absorption of fat from the diet. VLDL circulating half-life is about 2-4 h [8] . VLDL contains 8% cholesterol.
In this report, concentrations of the following biochemical parameters in the serum were investigated: TC, HDL-C, LDL-C, VLDL-C, and TG. Also reported were the age ranges in groups of the subjects (females). This type of work will assist us to know the levels of susceptibility of those subjects to cardiovascular diseases and other blood related diseases and how to minimize or eliminate them.
EXPERIMENTAL

Questionnaire/collection of samples
Subjects involved in this type of study were those who came into the hospital for normal blood test. The technologist collected the blood sample into a clean bottle of 30 µL in microvette tubes (EDTA) and used within two minutes of collection. Questionnaire forms were normally given to the subjects to complete and the information contained among others were: name, age, sex, etc. Samples were colleted from a hospital based in Warri, Delta State, Nigeria (Nigerian National Petroleum Corporation).
Determination of TC, HDL-C, and TG
Reflotron® system was used for these analyses. Reflotron® plus is a compact reflectance photometer for fully automatic evaluation of Reflotron® tests. The instrument takes charge of all functions such as heating, automatic calibration, test execution and evaluation and calculation of results. Reflotron® tests are reagent strips for specific testing of important clinical-chemistry parameters directly from whole blood, plasma or serum. The direct use of whole blood is made possible through an integrated plasma separation pad. Reflotron® plus (model Reflotron® plus) is a product of Bio-Stat Diagnostic Systems, Pepper Road, Hazel Grove, Strockport, Cheshire SK7 5BW (USA). The instrument has information on test principle and wavelength for each test and measuring ranges. Fasting blood samples were used.
Most testing methods for LDL-C do not actually measure LDL-C in their blood, much less particle size. For cost reasons, LDL-C values have long been estimated using the Friedewald formula (or a variant) [9] . This formula cannot be used, however, if blood triglycerides are > 400 mg/dL [10] . The basis of this formula is that TC is defined as the sum of HDL, LDL and VLDL. Ordinarily just the TC, HDL and TG are actually measured. The VLDL is estimated as one-fifth of the triglycerides. This formula was used to estimate LDL and VLDL in the samples. The term LDL-C (and HDL-C, VLDL-C) is used when expressing the blood concentration since it is the cholesterol content of these lipoproteins that is actually measured. The reference standard for expressing blood lipid concentrations also generally refers to the serum concentration. This is what remains after blood clots, and is then centrifuged to remove all red and white blood cells and clotting factors. Although blood cholesterol is a common term, the value actually refers to the concentration in the serum portion of the blood [10] . Hence, these determinations were actually in the serum.
Statistical analysis
For the purpose of therapeutic decision-making, the followings were calculated: LDL-C/HDL-C and TC/HDL-C ratios for the subjects. Also calculated were the variance ratio -5% point for distribution of F within subjects of the same age group and the same parameter of TC/HDL-C, LDL-C/HDL-C, TC, TG, LDL-C, HDL-C and VLDL-C to find if differences were significant [11] . Also calculated were the grand mean, standard deviation and coefficient of variation. Table 1 shows the total cholesterol (TC), high density lipoprotein-cholesterol (HDL-C), low density lipoprotein-cholesterol (LDL-C), very low density lipoprotein-cholesterol (VLDL-C) and total glyceride (TG) for age group of 11-20 years. Ten subjects were in this group. The TC range was 200-244 mg/dL with a mean of 228±16 mg/dL and a coefficient of variation percent (CV) of 7%. The HDL-C showed a variation of 27.8-80.1 mg/dL with a mean of 50.1±16.2 mg/dL and higher CV of 32%. The LDL-C range was 140-171 mg/dL, mean of 161±10 mg/dL and CV of 6% which was less than the CV % of HDL-C. The VLDL range was 15.1-20.0 mg/dL, mean of 17.3±1.58 mg/dL and CV % of 9.09. The TG range was 58.6-100.1 mg/dL with a mean of 86.69±7.88 mg/dL and CV of 9% which was similar to the CV % of VLDL-C. Table  2 depicts the TC/HDL-C and LDL-C/HDL-C ratios. The range of values was 3.0-7.19 with a mean of 4.94±1.39 and CV of 28% for TC/HDL-C whilst the LDL-C/HDL-C had a range of 1.75-5.61 with a mean of 3.56±1.25 and CV of 35%. In Table 3 parameter values of subjects of age group 21-30 years are shown. For TC, the range was 197-314 mg/dL with a mean of 224±23 mg/dL and CV of 10%. HDL-C range was 28.5-90 mg/dL and a mean of 45.9±14.4 mg/dL and a slightly higher CV of 31%. The LDL-C had a range value of 125-202 mg/dL and a mean of 161±14 mg/dL with CV of 9%. VLDL-C had a range value of 10.8-19.3 mg/dL and a mean of 17.4±2.15 mg/dL and CV of 12%. TG showed a range of 54-111 mg/dL, mean of 86.8±10.7 mg/dL and CV of 12%. Table 4 shows the ratios of TC/HDL-C and LDL-C/HDL-C and LDL-C/HDL-C. The range of values in TC/HDL-C was 2.93-7.05, mean of 5.19±1.07 and CV of 21%. LDL-C/HDL-C ranged between 1.68-5.40, mean of 3.78±0.97 and CV of 26%. Table 5 shows the values of the TC, HDL-C, LDL-C, VLDL-C and TG in the serum of age group 31-40 years. The TC range was 202-256 mg/dL with a mean of 226±28 mg/dL and low CV of 12%. HDL-C had a range of 23.4-68.4 mg/dL with a mean of 44±19 mg/dL and relatively higher CV of 44%. The range in LDL-C was 147-178 mg/dL and a mean of 164±13 mg/dL and a lower CV% of 8. The VLDL-C had a range of 16.2-19.4 mg/dL with a mean of 18.0±1.4 mg/dL and a CV of 8.6%. The TG had a range of 81.1-97.1 mg/dL with a mean of 90.1±6.89 and low CV of 7.7%. Both TC/HDL-C and LDL-C/HDL-C for age group 31-40 years are shown in Table 6 . TC/HDL-C had a range of 3.74-8.68, mean of 5.78±2.10 and CV of 36%. Range of LDL-C/HDL-C was 2.48-6.88, mean of 4.29±1.86 and CV of 43%. Table 7 contains the TC, HDL-C, LDL-C, VLDL-C and TG of age groups 41-50 (one subject), 51-60 (one subject) and 71-80 (one subject) whilst Table 8 contains their TC/HDL-C and LDL-C/HDL-C. Tables 9(a) and 9(b) show the summary of TC, HDL-C, LDL-C, VLDL-C and TG range variation in age groups 11-20, 21-30 and 31-40 and their corresponding TC/HDL-C and LDL-C/HDL-C. The results of the F-test distribution calculations are used for discussion in relevant Tables; critical value was at α = 0.05. The subjects in this report were normally people who attended hospitals for their blood tests. However, a questionnaire was always available for the subjects to complete before their blood tests could take place (for the purpose of this exercise). From such answers, their ages and sexes were obtained. The age range group was 11-80 years although no subject was in the age range of 61-70 years. The results were matched for age and sex.
RESULTS AND DISCUSSION
The TC, HDL-C, LDL-C, VLDL-C and TG levels in the age group 11-20 years showed the CV % of TC (7), LDL-C (6), VLDL-C (9) and TG (9) to be low or the values were very close unlike in HDL-C (32) showing its values were more scattered than the CV % of the other four parameters (Table 1) . No TC was lower than 200 mg/dL; seven or 7/10 (70%) was in borderline high of 200-239 mg/dL and three or 3/10 (30%) subjects were in the high risk of ≥ 240 mg/dL. These values were higher than the value repotted (178±43.0 mg/100 mL) by Sowunmi et al. [12] but almost within the range (70-250 mg/dL) reported by Edozien [13] . Akinkugbe [14] reported 176 mg/dL for hypertensive and 158 mg/dL for non-hypertensive female subject of 18 years old. The HDL-C showed that two subjects or 2/10 (20%) had HDL-C level of ≤ 35 mg/dL which is an indication of risk; eight subjects or 8/10 (80%) had HDL-C level > 35 mg/dL. The level of 35 mg/dL set for women had been said to be too low for them [15] . Some of the HDL-C levels in the current report were higher than the average level (54.0±9.4 mg/dL) reported by Sowunmi et al. [12] . The LDL-C in our subjects was not desirable in any subject because no value was < 130 mg/dL; in the borderline high of 130-159 mg/dL we had three subjects or 30% whilst seven subjects (70%) were in high risk of ≥ 160 mg/dL LDL-C level. The blood cholesterol linked to atherosclerosis risk is LDL-C. HDL also carries cholesterol, but raised HDL represent cholesterol returning from the arteries to the liver and thus indicates a reduced risk of atherosclerosis and heart attack. It has been confirmed that high blood cholesterol carried in LDL correlates directly with heart disease, whereas high blood cholesterol in HDL correlates inversely with risk [7] . A significant difference existed among the LDL-C values. Our TG levels were all within the desirable level of < 200 mg/dL (58.6-100; 86.7±7.9 mg/dL); our mean value was close to Sowunmi et al. [12] with a mean value of 89 mg/dL. High TG alone normally does not indicate direct risk, but may reflect lipoprotein abnormalities associated with CHD. The risk of CHD increases as triglyceride levels increase in people with other risk factors. High TG also occurs in conditions such as kidney disease and diabetes, which suggest a high risk [7] . The VLDL-C has good relationship with the TG.
The TC/HDL-C in Table 2 was greater than 4.5 (indicating risk for women) in five subjects (50%). This ratio has been found to be highly predictive of heart disease risk, more so than total blood cholesterol alone [5] . Also the LDL-C/HDL-C ranges of 1.75-5.61 were above the American standard value of 3.4 in 5/10(50%) of the subjects. Individuals with a LDL-C/HDL-C of 1.0 or TC/HDL-C of 3.4 are said to have about one half the heart disease risk of the average American [3] . The values of LDL-C/HDL-C were mostly higher than 2.02±0.8 as reported by Sowunmi et al. [12] . Table 2 . Ratio of values of TC/HDL-C and LDL-C/HDL-C in some Nigerian female serum samples (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) years age group), n = 10. Table 3 contains the serum lipids in the ages 21-30 years range. The TC of this age range appeared to be relatively lower in most cases than in the 11-20 years age range although we had a minimum value of 197 mg/dL lower than in 11-20 years range (200 mg/dL) and a maximum value of 314 mg/dL higher than the highest level of 253 mg/dL in the 11-20 years age range. Only one subject had a desirable level of < 200 mg/dL among the subjects; 31 subjects or 86.1% population were in borderline high of 200-239 mg/dL and four or 11.1% subjects were in the high risk of ≥ 240 mg/dL TC. Akinkugbe [14] reported TC values of 117 mg/dL and 120 mg/dL for hypertensive subjects and 244 mg/dl and 137 mg/dL for non-hypertensive subjects respectively with respective age of 22 years and 26 years female subjects. In the USA, the normal serum cholesterol in female subject of 20-24 years was 170±3 mg/dL [16] ; this value was much lower than most of the present results. Our TC values in Table 3 were close with a low level of CV of 10%. In the HDL-C levels in Table 3 , six subjects would be at risk with HDL-C levels ≤ 35 mg/dL; this is about 16.7% of the population of subjects. For female subjects of age range 20-24 years in the USA, the normal HDL-C level was 53.0±1.0 mg/dL. In our subjects, 30 or 83.3% of the population had HDL-C level above the critical level of 35 mg/dL. The values of HDL-C were more scattered than the value of TC as shown by their CV % (Table 3) . LDL-C levels in Table 3 showed that only one value was within the desirable level of < 130 mg/dL [4] ; the range was between 125-202 mg/dL with a mean of 161±14 mg/dL although with low level of CV % (8.7). The female normal LDL-C level of age range of 20-24 years in the USA was 104±2 mg/dL [16] which was much lower than our present report. In general, the higher the cholesterol (or, more specifically, the higher the LDL-C) the greater the risk of CHD. Research suggests that men with high cholesterol levels when they are young (mean age of 22 years) have a high risk of developing heart disease later in life [7] . Almost half of all deaths from CHD occur among men with blood cholesterol in the borderline-high range [17] . In the age range of 20-24 years, the normal VLDL-C level is 13.5±0.6 mg/dL in the USA [16] ; only two subjects or 5.56% of our subjects were in this category with values of 10.8-11.7 mg/dL in the age range of 28-29 years. The TG in Table 3 was all within the desirable level of < 200 mg/dL [4] as also found in Table 1 . The TG had a CV % of 12 showing the values were more homogenous than being heterogeneous. In Table 3 both TC and HDL-C had F-calculated > F-table in their columns, meaning that each parameter was significantly different within its column. The TC-to-HDL-C had value of 2.93-7.05 (Table 4 ). All the values (except one, 2.93%) were higher than the standard non-risk value of 3.4 indicating the risk of CHD. In the case of LDL-C/HDL-C, 27 (75%) of the population had LDL-C/HDL-C less than the risk value of 4.5 [4] whereas the rest would be highly susceptible to CHD. Table 5 shows the TC, HDL-C, LDL-C, LDL-C, VLDL-C and TG for age group 31-40 years. The TC here had the same pattern of concentration as observed in the TC of Table 1 (11-20 years age group). The CV % was however larger than in Table 1 TC CV %. Akinkugbe [14] reported TC value of 151 mg/dL (hypertensive) and 137 for non-hypertensive 32 years old female subjects. These values were even lower than the present report. The normal average TC in an American woman of age 40-44 years had been reported as 197.5±1.9 mg/dL which was lower than our present report. All our TC results were all outside the desirable level of < 200 mg/dL and some were still outside the borderline level of 200-239 mg/dL [4] making the subjects susceptible to CHD. The HDL-C levels of 23.4-68.4 mg/dL had one value (25%) less than the risk level of ≤ 35 mg/dL whereas three subjects or 75% were outside the risk level. The normal HDL-C in the American woman of age group 40-44 years had been put at 57.8±0.9 (16), only one result in HDL-C (Table 5 ) was better than the reference report. The LDL-C levels were all higher than the desirable level of < 130 mg/dL [4] , whereas one result was in the borderline high of 130-159 mg/dL and three in high risk level of ≥160 mg/dL [4] . The LDL-C in the American woman of age group 40-44 years was 125±2 [16] which was lower than all our LDL-C levels. The VLDL-C in Table 5 was 16.2-19.4 mg/dL which was higher 14.7±0.5 mg/dL in the American woman of age bracket 40-44 years [16] . The TG in Table 5 like the previous results was all lower than 200 mg/dL which meant they were all within the desirable level. Most studies examining heart disease involve only men [7] . The significance of findings on LDL and HDL to women is less clear. Women younger than 45 years tend to have lower concentrations of LDL-C than men of the same age, but women's blood cholesterol begin to exceed those of men between the age of 45 and 55. After age 55, the disparity in LDL-C becomes even greater. The F-test results for TC showed that F-calculated > F-table at α = 0.05, hence, results were significantly different in the column. The TC/HDL-C in Table 6 had all its values greater than 3.4 which meant that the subjects would be susceptible to CHD whereas subject with LDL-C/HDL-C value of 6.89 would have the problem of CHD but the others had LDL-C/ HDL-C level less than 4.5. In Table 7 (41-50 years, one subject), (51-60 years, and one subject) and (71-80 years, one subject) had respective values of: TC, HDL-C, LDL-C, VLDL-C and TG as shown in Table 7 . It was observed that it appeared that the TC and the LDL-C were on the high side compared with previous age group, whilst the TG followed the earlier patterns. All the three subjects had TC between 233-251 mg/dL which could lead to CHD; all the HDL-C values were higher than 35 mg/dL which suggested non-risk of CHD; LDL-C ranged from 135-173 mg/dL with the range of risk of borderline high (130-159 mg/dL) and high risk of CHD with a value of d ≥160 mg/dL. All the TG values were all less than 200 mg/dL which is the desirable level. The TC/HDL-C and LDL-C/HDL-C for the age 41-80 tears are in Table 8 . For the obtained results were: TC/HDL-C, LDL-C/HDL-C (2.87, 1.67); (4.16, 2.87); (3.95, 2.64). Two of the TC/HDL-C levels were greater than 3.4 [5] , susceptibility to CHD would likely be high; however, all the LDL-C/HDL-C levels were all lower 4.5 which is the risk level [4] . In the American woman of age group of 50-54 years: normal TC (217±2 mg/dL), normal HDL-C (62.0±1.0 mg/dL), normal VLDL-C (17.2±0.7 mg/dL) and LDL-C (138±2 mg/dL) [16] ; these literature values of TC, HDL-C, VLDL-C and LDL-C results were better than some of our results in the age bracket of 40-80 years. At menopause, LDL tends to rise and HDL decline. This appears to agree with our present report. About one third of the women in the USA have LDL-C high enough to pose a serious risk of heart disease [18] . Table 9 (a) and 9(b) give summaries of the range values with the range differences in brackets. Only ages 11-20, 21-30, 31-40 years had enough information for range calculation exercises. In summary, this report showed that significantly different results existed in LDL-C (Group I, 11-20 years); TC and HDL-C (Group II, 20-30 years) ; TC (Group III, 30-40 years). The TG levels in all the subjects were in desirable level of < 200 mg/dL; only one subject (1.89%) (age, 21-30 years) had TC value of < 200 mg/dL; for HDL-C, nine subjects (17.0%) had HDL-C ≤ 35 mg/dL; in LDL-C only one subject (1.89%, age, 21-30 years) had a desirable level of LDL-C < 130 mg/dL. In TC/HDL-C, only three subjects (5.66%, age, 11-50 years) had values less than 3.4 and in LDL-C/HDL-C, 41 subjects (77.4%; cutting across the age groups) had values < 4.5. Hence, TC, HDL-C, LDL-C, TC/HDL-C and to a lesser extend LDL-C/HDL-C could contribute to increased risk of ateriosclerotic heart disease and familial hyperlipoproteinemia. Most of the present results were higher than the American reference examples on similar age ranges.
